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(54) CRYSTALLIZATION ACCELERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a crystallization 
accelerator for a crystalline polyimide by mixing at least 
one compd. having a bisimide structure represented by a 
specific formula with a carbon powder. 
SOLUTION: A bisimide compd. represented by formula I or 
III (wherein R1 is a 630C divalent arom. group; X is a group 
represented by formula II; XI is a direct bond, an ether 
bond, etc.; R2 is CnH2n+1 or a 6-30C monovalent arom. 
group; Y is a group represented by formula IV; and Y1 is a 
direct bond, an ether bond, etc.) is obtd. by imidizing 1 
equivalent of a diamine (e.g. diaminodiphenyl ether) with 
about 2-2.5 equivalents of a dicarboxylic anhydride (e.g. 
phthalic anhydride) in an org. solvent at about 25° C or 
lower. A crystallization accelerator for a crystalline 
polyimide is obtd. by mixing the bisimide compd. with a 
carbon powder (e.g. carbon black) in a wt. ratio of (1:9)- 
(9:1). A polyimide resin compsn. is prepd. by mixing and 
melt kneading 100 pts.wt. crystalline polyimide with 1-50 
pts.wt above accelerator and, if necessary, up to 70 pts.wt. 
reinforcement (e.g. carbon fibers) with an extruder, etc. 
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-^7K![^. ex (3, 4- v:^;u7f:4^v:7x^;u) x;U7n> 
-^7k1^. 1.1-ex(2.3- v:^;u;tC^v:7x-;u) 
>x^7X«3s ex(2.3- v:f3;U7f::^v:7x~;U) ^ > 
x«7K«a. ex(3.4- ^;:^;U7f:^i/7xri;u) ^^>x 
^7j<!ta. 2.2-ex(3.4- v:ti;U7f::^v:7xri;u) -1.1, 
1,3.3.3- ^+it:?;u;rp::^P/Ox^7K«3. 2.3.6.7- 

h^:^;U7f;>^~^7K!fei. 1,2.5.6-:^:7^ 
h^:ti;U7K>Kx^7K4&. l.2.3.4-^>-lf>if^ h^*;u 
7K>»X«7XJB!I. 3.4.9.10- Lx>^ h^*;U7K>K 
-m7\^m. 2.3. 6.7.- r>h^-tr>5^ h^;b;U7K>Kx 
^7jc!|^. 1.2,7, 8-^x-:^> hU>5^ h^:b;U7f:>^x* 

[0 0 2 2] ^fz. :^^BM{Z^l^X. ^^mitis.mm'^^ 

-r^jitfi-flsic (2-1) -ea**t^ex-f 5 Kli. mi 

e^^^j^cf^j^cfi^^s-efibco^y >7b>i=)?:c'5ex-r s 

ftftWicfi. o-h;u-fv>. m-h;u>ri?>. 2. 3 
-4^i/'Ji;>. 2. A-^i^fJiy>. 2. 5-^i/'Ji; 

2. e-^vUvV. 3. 4-^vUv>. 3, 5 
2-X5^;UT-'J>. 3-x^jUT— 'J 

2. 3. 4- h'J^^^Ur— 2. 3. 6-h 
•Jp<5^JUT:=.U 2- n -:;^P e;br— U 3-n 
-3^Pe;UT-'J>. 2-x^;u-3->^;UZ::^'j 

2-x^;u-4-^^;u7'— 2-x5^;u-5 
->^;U7'-'J>. 2-X5";U-6-;/5^;UT-U 
3-x5^;u-4->5';U7'— 3-x5";u-5-p< 
^;U7'— UV. 4-x5^vu-2-^^;UT:=-';>. 4- 
x^;u-3->^;UT-g>. o-^aa7:^*J>. m 
-<7PPT— p-^ppT~u>. o-::^p^T 
-•j>. m-::?p^T^'j>s p-:^p^T:^'j>. o 

--hPT— KPT— »J>. m-~hPr 
p-T-i^iyly. o-7x^.5^v>. p-:7x 

[0023] p-rsy ^^Xrju'rfc: h\ o-T^y 
hu;u. m-Tsy^>v^^hU;u. p-rs 
y/<>^/-h';;u. 2-7' sy e:7x— ;u, 3-7'sy 
e37x— 2- rsy-p- 37x— 3- ray 
-p- — 3?x^;u. 2- Tsy-o- — 37x— 3- 
r^y-o- — :7xii;u. 4- r^y-o- ^^x — 

2- T5y-m- ^ — :7xn;u, 3- TSy-m- — 



^'x-^U. 4- TSy-m-^ — :7xzi;u. 2-T5y:7 
X -;u:7x -;ux--^;u, 3 -t 5 y :7x -;u:7x -;u 
X— 4-7'Sy :7x^;U37x^;ux— 2- 
T5y^>y:7xy>. 3-T5y ^>y:7xy 4 
-r ^y ^^V'^^xy 2~75y :7x -;u:7x^;u 
x;u:7^ h\ s-Tsy 77x->iu:7xzi;ux;u:7>r h\ 
4-Tsy :7x^ju:7x— ;ux;u:7>f h\ 
X— ;u:7x^;ux;U7h>. 3-T5y :7x— ;u:7x^;u 
x;u7n>. 4-7'5y :7x-;u:7x-;ux;u7t^>. or- 
:^3?^;uT5>. /8-:^:75^;^7 5>. i-7'5y-2 
— ^3?h-;u. 2-7'5y-i -:t-:7 h— ;k 4-t5 
y-i-:f:7i — 5 -T5 y - 1 -:^:7 I — 5 
-75y-2-:f:7i — ;u. 7 -r 5 y - 2— i^:? h— 
;k s-rsy- 1 -• I — ;u. 8-T5y-2— ^ 
:7 h— 1 -rsy z> h^-ti>. 2-T5y7>h 

[0 0 2 4] :*;^B^ir^j{t^-flSxt (2-1) (;)ex>r 
L-C2i$^M^;uia±-e&;Ki^^t^A<. '^mmcDmu 

ziXh^^#llLT. 2--2. 5fi&^M^;K7)ffig| 

^m^MtLXit. N.N-vy ^;U7tx;UA7 5 h\ N.N-vx 
^^^br-tr hrs h\ N.N-v> h^vr-b hT5 h\ N-^ 
^;u-2- epg 1.3-vy^;u-2- -Y^^VUvy 
N-y^JU:^7^P^^^A. 1.2-v->< h^vx^>. 
ex (2- ;^ h^vx^;b) x-^;u, 1.2-ex(2- h 
:^vxh4-v) x^>. ex C2-(2- y h^vxh^ 
v) X5^;u] X— 7^;u, ^h^tKP:7^>. 1,3-v;j- 

^■y->. i.4-i;:j-^t»->. epu>. epu>. -y^f^ 
;ux;U7h^vh\ s;y^;ux;U7n>. 7^h^-?t5^;H* 
^;u7t^X7fx;uTS h\ :7xy— ju. o--:? u 

p-j/ p p :7 X y — t-v— ^>Hf>. K;u 

x>. 4^vU>IIA<^rf ^;K^o ^ih.ibcDmmm 
JX(i*a-et,2aSiJX±;g^LTfflLxT^^LS:^^i: 

[0 0 2 5] JSiS;;SJSf*iS®2 5 o**ciaT. n^L<it 
1 5 o^'c^uT-cfe^o J5JSl±:tir*if$(c|S^*tir. «I5 

«(Z)«SfcJ:t/JRJCaSlCcfco-CS?tcy. il«4'-2 4 
fti-efe-SeXT' 5 KKl& 10 0-3 0 0°ClcADflftLT-< 

it^-i z\^itr^^t\z^ij. exr^ K^7^)^i^25^^ 
a)7KA<Bi7KL/i*Sig-efe^ex^5 \^m%h>ti^o 



(8) 



^mW'9-^ 8 8 8 1 2 



[0 0 2 6] *«8AI=fclxr. SS«Ii1 *5cfci;iS««4 

t^m(D±—7f.>:f'yv^(DW-^ 1 ykU^\t^ - 1 O O n 

mi)<m^X*^^o »^L<I*1 -7 0 nm. ^t>lC«^^ 
L<l*1 -5 O nmTfe^o *^B^-efflL^ tR 

{T^'J) . RAVEN (=ip>e-v> • ^— 7^:» 35< 

[0027] *«B^(D-«g5t (1) St/-«xC (2) T? 

0/0-efe^o w^L<(i. -fiSiC (1) ;Rt/-flS5C 
7-7/3-efc^o $€>ic»^L<i*. -9S^ (1) :& 

t;~«5t (2) TS^ti^tfX-f 5 Ka);g$!tel7!^^^>^C^ 

c^^^$a^<^-r'^)$SB^e^b^£stSlJlc^5l^T. m^^ma>mM 
[0 0 2 8] *^B^(;)-»^ (1) n^ny^fzi^-Vk 

it (2) (7)'><f < <tt~aia±i!:^m^»a);g^!teI/)^^>^ 
^ci:^*$a<t^'5JgB^B^b{Ssi^Jlc*5iNT-fig5t (1) 
fccfctZ/^fcli-flSit (2) it^i-MlilJKtist 
*»a)?g^ltl*1/9--9/1 7?fc^o »^L<I*. - 
ifiit (1) fccfct/X^fcfi-ISiC (2) (Dd^Jtf < irt- 

[0 0 2 9] *»^a)3|ga^bffi5tfiijf*. Lx-r*L<;)J!gstt 
«AURUM ) <ni&B^\t^^mt{^xmt^'r^h^o -ttSTK'j 

>r5 K<t*ai^a)«ap^B^bffi5t»J<OiE#9J^li. JiIBxC 
(3) (D■^s^)^ ^ K1 O OSaSPfC^^LT. -«xC 

(1) ^ScfctZ/^tcii-figiC (2) it 4, -Miu 

Ji ^ ig^l»<X) f> -5 c i: <!: ^bffi 

jiS«J;!)<i --5 0MgSp-r?te^o $SB^p1bffijtS«J0#^S7!)< 

1 MMgp*s-c \t+i^uf&^\ttm^r. 5 o ma 



ft^bffiitSija)K^9J^li. ±tB^ (3) <;)7KU-fSKl 
OomMfflli::^*LT. -gSiC (1) ^tZ-SSxt (2) T 
||^:h,'&tfx^5 K<7);g^!K3Ta*+i^«SS1b{SitSij3b< 
5-3 OMSSPr-fc'So 

[0 0 3 0] ^5SrBlb{SiiS«JO^An:^a<h LTififfi: 

[003 1 ] *^B^|i. Jgi^Jilcff^fCtt-r'S)^^. 

**B^a)BW*m^^t)feL^ffiSl-r?te<;)ilftR^Mtt«^Bi. « 

^fie7K'j:7x^u>^:^i/h\ (3) Jiina)7KU-<5 
K ^ a e<) (cj^o: i: T 51 ^ M ^ iB^-r ^ c 4, w^-e ^ o 

[0 0 3 2] 

immmi isAt. *«B^*ii«6<5ijfc<fct;i¥ffliritt^-r 
-So (IS. iiiife«ij*<7)ex-r s h\ ^^cfct/TK'j-f s Kssi 

(Tm) ; DSC {-^ V <P • -tl--r X D S C - 

SIOOv'J— X) fcj;yii|So 

SB^^b^ift ; D S C (V^v^:? . +l-f X>XttDS C-3 
lOOvU— X) ^S^bSiS (Tc) t^^U^ 

Sx^.;U:¥^- (A He) *SiJSo DSC(7)/<^->l*. 



® (#;^iSJt2 0°C/m 



n) 



© 4 2 0^*0 
(3) 2 0 0**C 

a)3SPSx^^v:^(c.fc^o 

■9-rx:^XttDTA-TG2000v';— X) fCj:y;l] 

So 

T-^y-V hffiS3*jg : ASTM D-2 5 6 CTjliJ 



— 4 2 0**C 
2 0 0*'C 

— 4 2 0*^0 



(;'ftiPilJS2 0**C/m i n) 
(^ai$S2 0*'C/m i n) 

So 

?5lSfc*^J^;gS ( D T U L) ;ASTM D - 6 4 8 (C 

[0 0 3 3] {^f$.m^) m,n^~ 
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X-7";U2 0. 03 g (O. ^=EM , **37^;UK3 
2. 58 g (O. 2 2^;U) . r- tf=]'J>1. 3 9 
g. m-<7Ul/— ;U8 0. 08 g*SAL. M^^HS 
TT?jSj$L3ti:35<^ 1 5 O^CS-eADSft^aUtco ^(7)^1 
5 0^C-(?3B#ra1Si;SLfri:C5. -5-<7)Hlr3. 6m I (^) 

[0 0 3 4] SCS$l7^m;a^'T?;^a]L. *^2 Om I 0) 

t+Sfli (%) 7 3 

mmm (%) 7 2 
tfx>r5Koii^ (Tm) (*209"c-efey. 5 

%fiS3a'>;SS (Td5) 1*4 O O^C-Cfco/co 

[0 0 3 5] (^fi£fiij2) sat;*a}S. ^^is 

=7tiJ[y7fs>M-m7K^2 9. 42 g (O. . p 

-h;U'rv>2 3. 58 g (O. 2 2^JU) . y- tf=l 
'J>5. 6 0 g. m- ^L/V^— ;H 1 O. 8 O g 

^^#SmT-r?}^J$LJtfA<ib 1 5 0*'C^-eADl^^;^ 
Lfco -^O^l 5 0"C-e3^PBlJ5Jj;:Lfc<*:c:5. ^cofel 

ItSfii (%) 7 6 
H/l'JflS (%) 7 5 
fc:X>r 5 Kc^BtiS (Tm) fi3 3 3. 6**C. 3 8 

o. i^c-efey. 5%aaa'>affi (Tds) f*4o 

6. e^c-efeo/iio 

[0037] S^p^ti/KU -r 5 Kr*&'g>AURUM#450 (H# 

5 Kj^t;^iSi5i]2(7)ex-r 5 K(;);i^Mait*<5/5-e 

PS30rmi(7)^fftffltiitllcJ:LJ?gi!fe;g|$L. Xh^>K^ 

ffi;*. ^iKLT'^U'i/ hit Lfcc ca>^u*y ha>Dsc 

SfJSLfcilC^. /^iPi$Je2 0*'C/m i nOJiaSlCfcLx 
TIBS^b;gJt (Tc) 3 3 0"C. SSh^X:^-;^^— 3 2. 

[0 0 3 8] ^p>{z^ mi^*ifz^i^y ^-'^mi^xT—y 

10 **C) T'lttiJjaBL. *^l^fC^5L>T>*fflii)S2 0*'C 

/m I n-e 1 8 o*'c*-t?;i^iPL. j i sjifeor^ l/^V 

<r>T^^Jv hffiS5^Jgfii ( I Z) (±8. 5kg- cm/ 
cm. 1SSfct)^SJS (DTUL) fi2 5 7"Ct?fco 

[0 0 3 9] (siteei]2'-5) mlm^\z1^\■ih^m^ 



1 2B#rp1. 1 8 0"C6B#rBm^iLT. e;^^5K«)4 
4. 48 g (11X^9 6. 5%) ^i#/co i^. CCOt*X>r 
5 Kt»<;)a^31'qRiteX'<^ h/U^E1 1 ic^-To 1 7 2 0 c 
m-1 <i: . 1 7 8 O c m-1 fc •< 5 KJla)!f*14qRi|X A<iai'J ^ 
tlfco ^^c. HPLC(C^3lt^MJt(i9 9. 9%-r?fey. tc 



O 3 
7 2 



H 

3. 5 1 
3. 69 



N 

6.0 9 
5. 8 7 



IC3. 6m I c07l<:c;)®tli3^)<^SS^*^y■co 

[0 0 3 6] Sl£3»lT^^;a*T?;*a]L. 1^12 Om l O) 

pi^iy-ius^A^. ex>r 5 K»*a«ijLfro c<7)e 

X-r 5 K«)^>^y-;U-ex5fe;tLfc«. ^^*-C5 0"C 

1 2B#rpi. 2 5 o°c2B#rpmj*LT. ex-r5K*^9 

1. 80g (11X^9 0. 3%) *i#fco /Si. C(7)bfX-f 
S K»0a^n^i|RX'-5^ hJU*S2|C^-ro 1 7 20 c 
m-1<t. 1 7 8 0 cm-1fr^ s K^(7)^$tiqftilX3!><ta^i|* 

C H N 

.26 4.27 5.93 
.88 4.16 5.64 

^tfX-f 5 hMb^JKa^ h-:^7^^-v^a);g^Satb*^ 
fco a 11=1*^X^5 Ka);g^SMJt. ex^^ hMb^ 
-f 5 KAURUMi:;g^Lfcit^a). Je^<bffiii»J 0)35*0 

r>r h®i^sjsfii. ^^myc*:)^;sjs (dtud * 
[0 0 4 0] (itg^^iji) *Mfl^(c$gB^ptt-efc^7Ky>r 

5 KAURUM(^)<i^(c#lxrDSC^;lJSLyci:C5. ;*ip 
i$it2 0**C/mi n<;)3afi(CfeL^T3eS^baj^^*±<« 

\'t^^\>C.\^fS^\.^Z,ttmho tjt&or DTU L(i2 3 6*^0 

[004 1] (ltg^0ij2-3) HJSfJin ■tr^fb^h.fc^^ 

« 10)^x^5 K:Rr/^i3tC)j2<Dex>r s kic^int. 

fx>r5 hMb^JBai: K- :^3f^»y^a)?g^Mahb;5<*^ 

Jgi'JS*fT-:>/co ^a>$g^*ai iCfif-ti-Tjfx-ro tfX^ 

5 K(;);i^tbA<*«B^(;)ffljaffisina)^^tt*afieesirt 

[0 0 4 2] 

[Si] 
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[132] fit2ro^REfl«2-e4§e>*tfcex-i- 5 Kt9(0# 



